microscopy, we are exploring bacterial colonization dynamics of the intestine. We are also using bacterial genetic approaches to identify bacterial factors that influence host programs of intestinal epithelial renewal and innate immune system maturation. Finally, we make use of zebrafish genetics and transgenesis to explore the host pathways that perceive and respond to bacterial factors that influence intestinal homeostasis. doi:10.1016/j.mod.2017.04.539
The retina is emerging as a leading model system for elucidating mechanisms that govern neural circuit assembly and function. Visual information is passed from retinal photoreceptors to interneurons to retinal ganglion cells (RGCs) and then on to the rest of the brain. Each of N30 RGC types responds to specific visual features, and the features to which each type responds depend on which of the N70 types of interneurons synapse on it. As an example, I will focus on RGCs that respond selectively to motion in a single direction, summarizing genetic, morphological and physiological studies that have led to identification of some molecules and mechanisms that underlie assembly of the circuit that generates their direction-selectivity. I will then discuss new single-cell transcriptomic methods that are useful in identifying additional candidate recognition molecules, and that can be applied to other parts of the brain. doi:10.1016/j.mod.2017.04.540
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Coping with a stressful start in life M. Irina Stefana, Paul C. Driscoll, Fumiaki Obata, Ana Raquel Pengelly, James I. MacRae, Alex P. Gould
The Francis Crick Institute, London, United Kingdom Developmental stresses can exert both short-and long-term influences upon physiology and metabolism. To identify underlying mechanisms, we established Drosophila models of developmental undernourishment, hypoxia and oxidative stress. Using these models, we found that the growth of the CNS is remarkably well protected against developmental stresses, compared to that of other organs. Both constitutive and stress-induced CNS adaptations serve to protect the divisions of neural stem cells (neuroblasts) and thus safeguard the numbers and diversity of their progeny neurons. The short-term protective mechanisms that we have identified in the CNS thus far include Anaplastic Lymphoma Kinase (Alk) signaling, re-wiring of target-of-rapamycin (TOR) signaling and the induction of lipid droplets with anti-oxidant properties. More recently, we investigated the long-term impacts of developmental undernourishment upon adult metabolism and lifespan. We observed that restricting dietary nutrients during development can, depending upon the subsequent adult environment, more than double the median lifespan of Drosophila. This developmental manipulation induces a long-term adaptive response in adult flies, which substantially alters their lipid metabolism. In particular, adults produce a less harmful blend of toxic lipids (autotoxins), which we have identified using NMR and mass spectrometry. Autotoxins are shed into the environment and so can decrease the lifespan of neighboring flies. Changes in autotoxin production and/or resistance may also contribute to the effects of other well-known regulators of lifespan. This work identifies an unexpected mechanism by which developmental diet not only regulates the longevity of an adult animal but also that of its conspecific neighbors. In recent years it has become clear that most aspects of brain development, function and repair are not mediated by neurons alone but emerge from the interaction with other cell types. Of particular interest are microglia, the tissue resident macrophages of the brain. Work from many labs has shown, for example, that these cells remove unwanted neurons and synapses and that these activities can influence animal behavior by shaping neuronal connectivity. Beside their importance in brain development and homeostasis, microglia offer a number of key features-including their long-range migration into the brain, their adaptation to the local environment, and their interactions with neurons-that make them a great resource for addressing key questions in biology.
We take an in vivo approach that combines quantitative live imaging and cutting-edge perturbation in zebrafish. Using this system we have defined for the first time how microglia interact and remove neurons at single cell resolution in vivo and we have developed tools to visualize and manipulate signals that control microglial responses.
Recently, the have developed a new microscope that combines dual-view imaging in an upright SPIM setup with electronic confocal slit detection (eCSD) on modern sCMOS sensors. This multi-position SPIM allows long-term imaging of over 10 zebrafish larvae in one experiment. We are using this instrument to investigate how microglia scan the brain and contribute to the CNS development. Dendritic arbors of sensory neurons, the forefront of neural circuits, detect environmental inputs that lead to motor outputs in animals. Innervation of a well-covered dendritic field proceeds through key processes like growth of branches, dendrite-dendrite repulsion and pruning. The Drosophila dendritic arborization (da) neurons stereotypically innervate body surface epithelium with elaborate branches. The regulation of branching patterns requires intrinsic factors to define initial branching pattern while extrinsic cues further modify the overall arbor morphology. Cell adhesion molecules (CAMs) provide adhesiveness crossing the cell-cell boundary and mediate signal transduction to modulate cell behaviors. Neuroglian (Nrg), the only L1CAM homolog in Drosophila, generates two splicing isoforms that are mostly identical except the cytoplasmic tail. Neuronal-specific Nrg180 regulates dendrite growth, while epidermal Nrg167 is likely involved in cell-cell adhesion. Here, we showed that, in addition to cell-cell junctional expression, epidermal Nrg167 also localizes to linear segmental structures aligned parallel to da dendrites. This structure, named dendritic foundation, play roles in stabilizing dendrites during growth, and in preventing unwanted dendrite-dendrite interaction. Epidermal Nrg167 supports dendrite formation as overexpression induced ectopic dendrites, while depletion reduced dendritic branches. Interestingly, epidermal Nrg167 and neuronal Nrg180 showed mutual stabilization by each other, suggesting a heterophillic interaction between neuronal Nrg180 and epidermal Nrg167. We further show that epidermal Nrg167 induces dendrite enwrap inside epidermal cells and prevents heteroneuronal dendrite bundling, indicating that epidermal Nrg167 accurately positions dendrites in the 3D space. Finally, we found that dendrite bundling involves homophillic interaction between dendritic Nrg180, and is prevented by endocytosis of Nrg180 in dendrites.
doi:10.1016/j.mod.2017.04.543
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A conserved role for reactive oxygen species during early embryonic development and appendage regeneration Yue Han, Shoko Ishibashi, Javier Iglesias-Gonzalez, Nick R. Love, Yaoyao Chen, Enrique Amaya
The University of Manchester, United Kingdom
We are investigating the molecular and cellular mechanisms responsible for scar free wound healing and tissue regeneration in frog embryos and tadpoles. We have shown that tadpole tail amputation induces a sustained production of reactive oxygen species (ROS), which is necessary for tail regeneration. When ROS production following tail amputation is inhibited, both cell proliferation and growth factor signaling fail to occur normally. Intriguingly, we have found that fertilization also induces a dramatic increase in ROS production, which is also sustained throughout early embryogenesis. Indeed, if we inhibit or attenuate ROS production following fertilization, cell cycle progression and growth factor signaling are also inhibited or attenuated, respectively. Thus, we find many remarkable parallels in the induction, maintenance and roles for ROS during tissue regeneration and those following fertilization and during embryogenesis. Indeed, both injury and fertilization seem to set in motion a similar series of events, and as such, we have begun to think of fertilization as an injury, which induces development, in much the same way that injury induces a regenerative response in post-embryonic stages. Thus, we postulate that a successful regenerative response is dependent on a return to an embryonic-like state of cellular oxidation, which facilitates cell cycle progression and growth factor signaling. The correct wiring of neural circuits during development is critical to brain function. An important contributor to this process is the cadherin/ catenin cell adhesion complex, consisting of N-cadherin, β-catenin and αN-catenin, and present at high levels both pre-and post-synaptically since early development. Previous work from a number of laboratories, including ours, showed that members of this complex played important roles in regulating dendrite and axon development, as well as synapse formation and plasticity. Here, focusing on the in vivo function of this complex, we showed that cadherin/catenin complexes promote excitatory synaptic transmission in layer 2/3 pyramidal neurons of the mouse somatosensory cortex during early neural circuit formation. This process is achieved through increased stabilization/maintenance of dendritic spines and is dependent on presynaptic interaction between β-catenin and the synaptic vesicle associated protein p140Cap. At the later stage of neural circuit refinement, when total synapse density in the brain is significantly reduced to optimize information transfer, the cadherin/ catenin complex mediates coordinated spine maturation and spine pruning. This process is highly regulated by neural activity, with the spine receiving more activity gaining cadherin/catenin complexes and becoming more mature, and neighboring spines receiving less activity losing their cell adhesion complexes and sometimes completely eliminated. Together, our work demonstrate critical roles of the cadherin/catenin complexes during multiple stages of neural circuit wiring. The majority of stem cells disappear during development and only small populations remain in the adult animal. Stem cell number has therefore to be tightly regulated during development, but the molecular mechanisms causing stem cells to exit proliferation at a specific time are unclear. To address the mechanism triggering stem cell exit during development we used Drosophila neural stem cells, the neuroblasts. Neuroblasts proliferate during development but all exit cell cycle and disappear before adulthood.
We discovered that Drosophila's neuroblasts have an intrinsic unlimited proliferation capability, and that developmental signals are actively required to stop their proliferation. We found that changes in energy metabolism induced by the steroid hormone Ecdysone together with transcription regulator Mediator initiate an irreversible cascade of events leading to neuroblast differentiation. An increase in the levels of oxidative phosphorylation in neuroblasts leads to an uncoupling between cell cycle from cell growth. This results in a progressive reduction in neuroblast cell size and ultimately in their terminal differentiation. 
